Functional identification of the gene encoding the enzyme involved in mannosylation in ramoplanin biosynthesis in Actinoplanes sp.
Ramoplanin is a lipopeptide antibiotic active against multi-drug-resistant, Gram-positive pathogens. Structurally, it contains a di-mannose moiety attached to the peptide core at Hpg(11). The biosynthetic gene cluster of ramoplanin has already been reported and the assembly of the depsipeptide has been elucidated but the mechanism of transferring sugar moiety to the peptide core remains unclear. Sequence analysis of the biosynthetic gene cluster indicated ramo-orf29 was a mannosyltransferase candidate. To investigate the involvement of ramo-orf29 in ramoplanin biosynthesis, gene inactivation and complementation have been conducted in Actinoplanes sp. ATCC 33076 by homologous recombination. Metabolite analysis revealed that the ramo-orf29 inactivated mutant produced no ramoplanin but the ramoplanin aglycone. Thus, ramo-orf29 codes for the mannosyltransferase in the ramoplanin biosynthesis pathway. This lays the foundation for further exploitation of the ramoplanin mannosyltransferase and aglycone in combinatorial biosynthesis.